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(57) Abstract: A substantially underwater system comprises a plurality of retrievable substantially autonomous subsea modules 
(12, 13, 17, 18) and switchgear (15, 16, 21a...h). A host facility (6) and the modules are connected in series so as to form a circuit, 
the host facility providing power to ail of the modules. Operation of the switchgear electncally isolates a module or a plurality of 
serially adjacent modules so that the module or modules can be removed without cutung off the power supply to any of the remaining 
modules of the system. Module based parts of the switchgear (21a...h) only or a combination of module based parts (21a-. .h) and 
host facility based parts (15. 16) of the switchgear are actuated depending on which module or modules are isolated and removed. 
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ELECTRICAL POWER DISTRIBUTION SUITABLE FOR 
A SUBSTANTIALLY UNDERWATER SYSTEM 

The present invention relates to electrical power distribution suitable for 
5 a substantially underwater system used in an underwater oil/gas field. 

Conventional oil/gas fields have a plurality of wells linked to a host 
facility which receives the oil/gas via flow lines. If the underwater oil/gas field 
includes underwater processing units between the wells and the host facility, 
it would be useful to be able to reconfigure or replace an underwater 
10 processing unit without having to power down the other underwater 
processing units in the field and thereby significantly reduce production from 
the field. 

Presently, any underwater processing units which require power/ 
controlling rely on at least one expensive and complex multiple conduit 
15 hydraulic line to connect each part to a host facility on/above the sea surface 
or onshore. 

It is an object of the present invention to provide an improved method 
and system which alleviates/solves problems associated with power 
distribution to a system, particularly one which is substantially underwater. 
2 0 According to one aspect of the present invention there is provided a 

method of electrical power distribution or control signal distribution suitable for 
a substantially underwater system, comprising the steps of: 

providing a plurality of retrievable substantially autonomous modules, 
module isolating means and a host facility, the host facility and the modules 

2 5 being connected in series so as to form a circuit, the host facility providing 

power or control signals to all of the modules; 

isolating at least one module by operation of the module isolating' 
means; and 

removing the isolated at least one module without cutting off the 

3 0 supply of power or control signals to any of the remaining modules of the 
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system. 

There is preferably a plurality of series connected sub-systems, each 
including a plurality of said modules connected in series, the step of isolating 
the at least one retrievable module by module isolating means not cutting off 
5 the supply of power or control signals to the remaining modules. 

Each module may have a module based part of the module isolating 
means and the host facility may have a host facility based part of the 
module isolating means and wherein the step of isolating the at least one 
retrievable module may involve the operation of two of said parts of said 

10 module isolating means. Each module based part of the module isolating 
means may include two switches in series relationship, each switch being on 
opposite sides of connection means to an electrical load of the module, and 
the host facility based part of the module isolating means may include a 
switch in each of the two electrical connections between the host facility and 

15 the modules and wherein the step of isolating at least one module may involve 
the operation of two of said switches. 

It is preferable for one module or a plurality of serially adjacent modules 
to constitute a removable part of the system to be isolated and removed. The 
step of isolating the removable part of the system may involve operation of 

20 serially adjacent parts of the module isolating means on opposite sides of the 
removable part. The parts of the module isolating means operated may both 
be module based parts thereof when the serially adjacent parts on opposite 
sides of the removable part are modules. Alternatively, the parts of the 
module isolating means operated may comprise a module based part thereof 

25 and a host facility based part thereof when one of the serially adjacent parts 
on one side of the removable part is a module and that on the opposite side 
comprises part of the host facility. 

Each module desirably includes a first portion of a disconnectable 
electrical power connector means and may be engaged in a location having a 

3 0 complementary second portion of the electrical power connector means and 
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wherein removal of the or each module may involve removing it from its 
associated location thereby disengaging the complementary portions of the 
electrical power connector means. The electrical power connector means may 
be wet mateable in order that the connector means can mate underwater. 
5 Preferably, one portion of the electrical power connector means is a plug and 
the other portion is a socket. At least one module may include a transformer 
to which the first portion of the electrical power connector means is 
connected whereby high voltage power received by the module is lowered to 
an acceptable level for the module to effectively operate. 
10 Each removed module may be replaced with a replacement module and 

the module isolating means may be operated to restore series power 
distribution or control signal distribution throughout the system. With such 
replacement it is possible for the remaining modules to continue to operate. 



15 system using the method described above. 

The method may be for electrical power distribution and control signal 
distribution. 

Preferably, the module isolating means comprises switchgear for 
electrically isolating at least one module. 
2 0 The system is preferably substantially underwater. The host facility 

may not be underwater. The sub-systems are desirably on a seabed. 

The system may include control means for substantially controlling 
operation of the module in order that normal operation of the module is 
controlled by the control means making the module substantially autonomous. 

2 5 Thus, the control means may provide control to the many parts of the module 

that need power/controlling. Desirably, the or each module includes the 
control means. The control means may be at least substantially an electrical' 
control means or the control means may comprise a completely electrical 
control means. Such an arrangement obviates the requirement for many 

3 0 hydraulic lines from the host facility to vanous parts of the module that need 



At least one different module may be subsequently removed from the 
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controlling. The host facility is desirably in communication with the control 
means. This may be via the electrical power connector means. Alternatively, 
the host facility may be in communication with the control means via control 
connector means separate from the electrical power connector means. Thus, 
5 the controllable parts of the modules are not separately connected by 
individual lines to the host facility. The control connector means may be wet 
mateable. 

The power distribution system permits the removal of one or more 
modules without powering down the system and in which the electrical 

10 switchgear is not present in apparatus into which the module is inserted, i.e. 
apparatus which will normally remain on, say, a seabed. Should any problem 
occur with the switchgear of a given module for example, electrical isolation 
of that module can be achieved by remote operation of the switchgear in the 
adjacent modules or adjacent module and host facility. 

^5 According to another aspect of the present invention there is provided a 

system comprising a plurality of retrievable substantially autonomous modules, 
module isolating means, and a host facility, the host facility and the modules 
being connected in series so as to form a circuit, the host facility being 
arranged to provide power or control signals to all of the modules, the series 

2 0 connections and the module isolating means being arranged such that isolating 
at least one module so that it or they can be removed does not cut off the 
supply of power or control signals to any of the remaining modules of the 
system. 

An embodiment of the present invention will now be described, by way 
2 5 of example, with reference to the accompanying drawings, in which:- 

Figure 1 is a schematic diagram of a subsea field comprising a 
substantially underwater system according to one embodiment of the^ 
invention; 

Figure 2 is an elevational view of a modular seabed sub-system of the 
30 substantially underwater system; 
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Figures 3 and 4 are schematic diagrams of a subsea field comprising 
the modular seabed sub-systems of Figure 2; 

Figure 5 is a schematic circuit diagram of the subsea field; and 

Figures 6 to 9 are schematic diagrams of a subsea field showing 
various modules being removed from modular seabed sub-systems using the 
method according to the invention. 

Referring to Figures 1 and 2 of the accompanying drawings, a subsea 
field 1 includes wells 2 for removing a fluid mixture comprising water and 
oil/gas from reservoirs beneath the seabed. The wells 2 are connected by 
underwater flow lines 3, such as rigid and/or flexible pipelines, to modular 
subsea or seabed sub-systems 4,5 of a substantially underwater system 
where the oil and/or gas may be extracted from the fluid mixture and the 
oil/gas flows under well pressure or is pumped to a host facility 6 via flow 
lines 7,8, the flow lines 7,8 connecting the modular seabed sub-systems 4,5 
in series to the host facility 6. A plurality of wells may be connected to a 
template before being connected to a modular seabed sub-system. The host 
facility may be. for example, onshore or on a fixed or a floating rig. The host 
facility 6 has an integrated power and control line 9 connecting the modular 
seabed sub-systems 4.5 in series to form a circuit, the host facility 6 providing 
the power and control to these sub-systems 4.5. 

Each modular seabed sub-system 4,5 comprises a support frame 10 
which is essentially of a tubular framework construction and is secured to the 
seabed. Inside each frame 1 0 is a docking unit or location 1 1 which is 
connected to flowlines by flowline tie-in and installation tools which are 
operated by remote operating vehicles (ROVs) or directly from a ship. Two 
retrievable substantially autonomous modules 12,13 (of which only one 
module 12 can be seen in Fig. 2 as it blocks the view of module 13 behind it) 
are installed in the frame 10. The modules 12,13 are connected to the 
docking unit 11 by multi-ported valve isolation connectors 14 which are 
described in GB-A-2261 271 . The retrievable modules are designed to include 
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a variety of equipment, such as separators for separating gas and liquid 
comprising oil and water from the fluid mixture received via flow lines 3, the 
separated gas and liquid being pumped to the host facility via the further flow 
lines 7,8. 

5 Referring to Figure 3, a field 1 comprising a substantially underwater 

system is shown having a host facility 6 and first and second modular seabed 
sub-systems 4,5 connected in series by an integrated power/control line 9 to 
form a circuit. The power/control line 9 thus carries signal information as well 
as power. Any flow lines have been omitted for clarity. The circuit is 

10 breakable at the host facility 6 by means of switchgears 15,16 which each 
isolate one of the two ends of the power/control line 9 from a power and 
control supply at the host facility 6. Each seabed sub-system 4,5 has two 
retrievable substantially autonomous subsea modules 12, 13; 17, 18 with the 
first seabed sub-system 4 having the modules 12,13 installed therein. Each 

15 module has two electric power distribution switchgears 21 a... h in series 
relationship, each switchgear being on opposite sides of a connection 27 to an 
electrical/hydraulic load 23,24,25,26 via a transformer (not shown). Each 
switchgear is also connected to a power/control socket 20a. ..h and each 
socket has an associated power/control plug 22a. ..h which is connected to 

20 the docking unit 1 1 . The power/control sockets 20a. ..h and plugs 22a. ..h are 
high voltage, high power subsea wet mateable electrical connectors like those 
described in EP 0428515, for example, in which the connector is mated in 
insulating liquid which is then replaced with gas at near atmospheric pressure. 
Each retrievable module 12,13,17,18 has a control chamber and power 

2 5 chamber (not shown). The control chamber houses control electronics 
23', 24', 25', 26' which form part of the load 23,24,25,26, and the power 
chamber houses the power switchgear 21a...h. The control electronics 
23', 24', 25', 26' controls the normal running of the module and is in 
communication with the host facility via the integrated power/control line 9 

30 from where it may, for example, be reprogrammed or be instructed to shut 
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down the module and open or close the switchgear 21 a... h. The control 
chamber and power chamber are constructed as pressure vessels and have 
cables from the sockets 20a,.. h of the connectors outside the chambers 
connecting to the control electronics 23', 24', 25', 26' and switchgear 21 a,. .h 
5 in their chambers. To reduce high voltage input from a socket, the socket 
may be connected to the control electronics via a transformer (not shown). 

Figure 3 shows each docking unit 1 1 having four power/control plugs 
22a...d,22e...h. For the first seabed sub-system 4 the first plug 22a is 
connected to the host facility 6, the second plug 22b is connected to the third 

10 plug 22c and the fourth plug 22d is connected to a plug 22h in the second 
seabed sub-system 5, The modules 12,13 being installed on docking unit 11 
are respectively adapted to provide the connections between the first and 
second plugs 22a, 22b and the third and fourth plugs 22c, 22d. Thus, when 
module 12 is installed, plug 22a will be connected to plug 22b in series via 

15 socket 20a, switchgear 21 a, 21b and socket 20b and when module 13 is 
installed, plug 22c will be connected to plug 22d in series via socket 20c, 
switchgear 21c,21d and socket 20d. The second seabed sub-system 5 is 
similar to the first seabed sub-system 4 with modules 17,18 being shown 
already installed on the docking unit 1 1 . Thus, module 17 causes plug 22e to 

2 0 be connected to plug 22f in series via socket 20e, switchgear 21e,21f and 
socket 20f and module 18 causes plug 22g to be connected to plug 22h in 
series via socket 20g, switchgear 21g,21h and socket 20h. Hence, there is a 
circuit connecting the seabed sub-systems 4,5 to the host facility 6. 

Figure 4 shows all the modules 12,13,17,18 installed. When the field 

2 5 1 is commissioned, the host facility switchgear 15,16 is activated to connect 

the circuit to the power supply. The power flows from the supply via the 
closed host facility switchgear 15 to load 23 via closed switchgear 21a and 
also from the closed host facility switchgear 16 to load 25 via closed 
switchgear 21 e. The power to load 23 then flows to load 24 via closed 

3 0 switchgear 21b,21c and the power to load 25 flows to load 26 via closed 



wo 01/20746 



PCT/GBOO/03220 



8 

switchgear 21f,21g. Load 24 is connected to load 26 via closed switchgear 
21d,21h thus connpleting the circuit so that power can flow in either or both 
directions from the host facility in the manner of a "ring main". 

The power/control line 9 comprises three-phase power supply lines 
5 9a,9b,9c illustrated in the simplified circuit diagram shown in Figure 5. The 
power supply line 9a forms a series connection from the switchgear 1 5 to the 
switchgear 16 through the modules 12,13,17,18. The power supply line 9b 
also forms a series connection from the switchgear 1 5 to the switchgear 1 6 
through the modules 12,13,17,18 as does the power supply line 9c. Each 

10 load 23,24,25,26 is connected across the power supply lines 9a, 9b, 9c as 
shown. Each host facility switchgear 15,16 and switchgear 21a. ..h effects 
the switching of all three power supply lines 9a, 9b, 9c. 

To retrieve a module from one of the seabed sub-systems, that module 
needs to be electrically isolated. Figures 6 and 7 shows module 13 being 

15 isolated and retrieved from the first seabed sub-system 4. Switchgear 21h in 
module 18 and switchgear 21b in module 12, which are serially adjacent and 
are on opposite sides of the module 13, are opened thus isolating module 13. 
This is effected by sending an apparatus control signal down the 
power/control line 9 from the host facility 6. Coding of the signal enables the 

20 control electronics 23', 24', 25', 26' of each module to determine which signals 
relate to which module. Each switchgear 21b,21h to be opened is accordingly 
actuated by its associated control electronics 23', 26'. The remaining modules 
12,17,18 are all still electrically connected to the host facility 6 and so can 
continue to operate and module 13 is then retrieved as shown in Figure 7. 

2 5 Once retrieved, module 13 may be inspected/adjusted before being lowered 

back to and installed in the sub-system 4 or a separate replacement module 
may be lowered and installed. The sockets 20c, 20d (see Fig. 7) of the^ 
lowered module dock and mate with the plugs 22c, 22d of the docking unit 
11. Switchgear 21 h in module 18 and switchgear 21b in module 12 are 

3 0 closed thus connecting the lowered module to the host facility 6 and hence 



wo 01/20746 



PCT/GBOO/03220 



9 

restoring series power distribution throughout the substantially underwater 
system. 

Figures 8 and 9 shows nnodule 1 2 being retrieved from the first modular 
seabed sub-system 4. Module 12 is serially adjacent to the host facility 6. 
5 Host facility switchgear 15 and switchgear 21c in module 13, which are 
serially adjacent to and are on opposite sides of the module 1 2, are opened 
thus isolating module 12. The remaining modules 13,17,18 are all still 
connected to the host facility 6 and so can continue to operate and module 12 
is then retrieved as shown in Figure 9. Module 12 may then be replaced in a 
10 similar manner to that described above for module 1 3. 

It is possible to isolate and retrieve a plurality of serially adjacent 
modules. For example, to retrieve both modules 12 and 13, host facility 
switchgear 15 and switchgear 21h in module 18, which are serially adjacent 
to and are on opposite sides of the modules 12 and 13, are opened thus 
15 isolating modules 12,13. The two remaining modules 17,18 are still 
connected to the host facility 6 and so can continue to operate and modules 
12,13 are then retrieved. To retrieve, say, both modules 13 and 18, 
switchgear 21b,21f are opened, isolating module 13 and 18. 

The modular seabed sub-systems are all electric, although hydraulics 
2 0 could be used if so desired for selected functions. Electrical systems can 
operate over greater distances / deeper levels, transmit emergency signals 
instantaneously, such as to shut down a part of a seabed sub-system, and are 
cheaper to manufacture and maintain. 

If the modular seabed sub-systems are not operating at a long distance 
2 5 from the host facility then high voltage may not be required and consequently 
the modules may not require transformers. 

Whilst a particular embodiment has been described, it will be 
understood that various modifications may be made without departing from 
the scope of the invention. For example, the sub-systems may be land based 
30 and not underwater. Any suitable number of modular sub-systems may be 



wo 01/20746 



PCT/GBOO/03220 



10 

used in a field. Each sub-system may be designed to hold any suitable number 
of retrievable modules. The integrated power/control line may be replaced by a 
supply umbilical carrying power and control lines or by separate power and 
control lines, the control line being connected to the module by a 
5 disconnectable, wet mateabie connector. The plugs may be located on other 
parts of the sub-system and not just the docking unit. Although the sub- 
systems have been described as extracting oil/gas they may not necessarily 
process the fluid mixture from the reservoir and may, for example, simply 
commingle or pump the fluid mixture. 



10 
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CLAIMS: 

1. A method of electrical power distribution or control signal distribution 
suitable for a substantially underwater system, comprising the steps of: 

5 providing a plurality of retrievable substantially autonomous modules 

(12,13,17,18), module isolating means (1 5, 16, 21a... h) and a host facility (6), 
the host facility and the modules being connected in series so as to form a 
circuit, the host facility providing power or control signals to all of the 
modules; 

10 isolating at least one module by operation of the module isolating 

means (1 5,1 6,21 a... h); and 

removing the isolated at least one module without cutting off the 
supply of power or control signals to any of the remaining modules of the 
system. 

15 

2. A method as claimed in claim 1, including a plurality of series 
connected sub-systems (4,5), each including a plurality of said modules 
(12,13,17,18) connected in series, the step of isolating the at least one 
retrievable module by module isolating means (1 5,1 6,21 a... h) not cutting off 

2 0 the supply of power or control signals to the remaining modules. 

3. A method as claimed in claim 1 or 2, each module having a module 
based part (21 a... h) of the module isolating means and the host facility having 
a host facility based part (15,16) of the module isolating means and wherein 

2 5 the step of isolating the at least one retrievable module involves the operation 

of two of said parts of said module isolating means. 

4. A method as claimed in claim 3, wherein each module based part 
(21a. ..h) of the module isolating means includes two switches in series 

3 0 relationship, each switch being on opposite sides of connection means (27) to 
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an electrical load (23,24,25,26) of the module (12,13,17,18), and the host 
facility based part (15,16) of the module isolating means includes a switch in 
each of the two electrical connections (9) between the host facilitv (6) and the 
modules and wherein the step of isolating at least one module involves the 
5 operation of two of said switches. 

5. A method as claimed in claim 3 or 4, wherein one module 
(12,13,17,18) or a plurality of serially adjacent modules constituting a 
removable part of the system are isolated and removed. 

10 

6. A method as claimed in claim 5, wherein the step of isolating the 
removable part of the system involves operation of serially adjacent parts of 
the module isolating means (1 5,1 6,21 a... h) on opposite sides of the 
removable part. 

15 

7. A method as claimed in claim 6, wherein the parts of the module 
isolating means operated are both module based parts (21b,21h) thereof, 

8. A method as claimed in claim 6, wherein the parts of the module 
20 isolating means operated comprise a module based part (21c) thereof and a 

host facility based part (1 5) thereof. 

9. A method as claimed in any preceding claim, wherein each module 
includes a first portion (20a,.. h) of a disconnectable electrical power connector 

2 5 means and engages a location (11) having a complementary second portion 
(22a... h) of the electrical power connector means and wherein removal of the 
or each module involves removing it from its associated location thereby^ 
disengaging the complementary portions of the electrical power connector 
means. 

30 
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10. A method as claimed in any preceding claim, including the further steps 
of replacing the or each removed module with a replacement module and 
operating the module isolating means (1 5,1 6,21 a... h)) to restore series power 
distribution or control signal distribution throughout the system. 

5 

11. A method as claimed in claim 10, including the further steps of 
removing at least one different module from the system using the method 
according to claim 1 . 

10 12. A method as claimed in any preceding claim, wherein the method is for 
electrical power distribution and control signal distribution. 

13. A method as claimed in any preceding claim, wherein the system (1) is 
substantially underwater. 

15 

14. A method as claimed in claim 2 or any claims dependent thereon, 
wherein the sub-systems (4,5) are on a seabed. 

15. A system comprising a plurality of retrievable substantially autonomous 
20 modules (12,13,17,18), module isolating means (1 5,1 6,21 a... h), and a host 

facility (6), the host facility and the modules being connected in series so as to 
form a circuit, the host facility being arranged to provide power or control 
signals to all of the modules, the series connections and the module isolating 
means (1 5,1 6,21 a... h) being arranged such that isolating at least one module 
2 5 (12,13) so that it or they can be removed does not cut off the supply of 
power or control signals to any of the remaining modules of the system. 

16. A system as claimed in claim 15, including a plurality of series 
connected sub-systems (4,5), each including a plurality of said modules 

30 (12,13,17,18) connected in series. 
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17. A system as claimed in claim 1 5 or 1 6, wherein each module has a 
module based part (21 a. ..h) of the module isolating means and the host 
facility has a host facility based part (1 5 J 6) of the module isolating means. 

5 

18. A system as claimed in claim 17, wherein each module based part 
(21 a. ..h) of the module isolating means includes two switches in series 
relationship, each switch being on opposite sides of connection means (27) to 
an electrical load (23,24,25,26) of the module (12,13,17,18) and the host 

10 facility based part of the module isolating means includes a switch (15,16) in 
each of the two electrical connections (9) between the host facility (6) and the 
modules, at least one module being adapted to being isolated by involving the 
operation of two of said switches. 

15 19. A system as claimed in claim 17 or 18, wherein one module 
(12,13,17,18) or a plurality of serially adjacent modules constitute a 
removable part of the system to be isolated and removed. 

20. A system as claimed in claim 19, wherein serially adjacent parts of the 
20 module isolating means (1 5, 1 6,21 a...h) on opposite sides of the removable 

part are adapted to isolate the removable part of the system. 

21. A system as claimed in claim 20, wherein the parts of the module 
isolating means are both module based parts (21b,21h) thereof. 

25 

22. A system as claimed in claim 20, wherein the parts of the module 
isolating means operated comprise a module based part (21c) thereof and a' 
host facility based part (1 5) thereof. 

30 23. A system as claimed in any one of claims 15 to 22, wherein each 
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module includes a first portion (20a... h) of a disconnectable electrical power 
connector means and the system including a location (11) having a 
complementary second portion {22a... h) of the electrical power connector 
means for the first portion to engage so that the removal of the or each 
5 module involves removing it from its associated location thereby disengaging 
the complementary portions of the electrical power connector means, 

24. A system as claimed in any one of claims 1 5 to 23, wherein the module 
isolating means (1 5,1 6,21 a... h) is adapted to restore series power distribution 

10 or control signal distribution throughout the system when the or each removed 
module has been replaced with a replacement module. 

25. A system as claimed in any one of claims 1 5 to 24, wherein the host 
facility is arranged to provide power and control signals to all of the modules, 

15 the series connections and the module isolating means (1 5,1 6,21 a... h) being 
arranged such that isolating at least one module (12,13) so that it or they can 
be removed does not cut off the supply of power and control signals to any of 
the remaining modules of the system. 

20 26. A system as claimed in any one of claims 1 5 to 25, wherein the module 
isolating means (1 5,1 6,21 a... h) comprises switchgear for electrically isolating 
at least one module (1 2,1 3,1 7,18). 

27. A system as claimed in any one of claims 15 to 26, including control 
25 means (23', 24', 25', 26') for substantially controlling operation of the module 

(12,13,17,18). 

28. A system as claimed in claim 27, wherein the or each module 
(1 2,1 3,17,18) includes the control means (23', 24', 25', 26'). 
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29. A system as claimed in claim 27 or 28, wherein the control means 
(23', 24', 25', 26') is at least substantially an electrical control means or the 
control means comprises a completely electrical control means, 

5 30. A system as claimed in claims 27, 28 or 29, wherein the host facility 
(6) is in communication with the control means (23', 24', 25', 26'). 

31. A system as claimed in claims 23 and 28, wherein the host facility (6) 
is in communication with the control means (23', 24', 25', 26') via the electrical 

10 power connector means (20a.. .h, 22a. ..h). 

32. A system as claimed in claims 23 and 30, wherein the host facility (6) 
is in communication with the control means (23', 24', 25', 26') via control 
connector means separate from the electrical power connector means 

15 (20a...h,22a...h). 

33. A system as claimed in claim 32, wherein the control connector means 
is wet mateable. 

2 0 34. A system as claimed in claim 23 or any claims dependent thereon, 
wherein the electrical power connector means {20a...h,22a...h) is wet 
mateable. 

35. A system as claimed in claim 23 or any claims dependent thereon, 
2 5 wherein one portion of the electrical power connector means is a plug 

(22a. ..h) and the other portion is a socket (20a.. .h). 

36, A system as claimed in any one of claims 1 5 to 35, wherein the system 
is substantially underwater. 

30 
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37. A system as claimed in claim 36, wherein the host facility (6) is not 
underwater. 

38. A system as claimed in claim 16 or any claims dependent thereon, 
5 wherein the sub-systems (4,5) are on a seabed. 

39. A system as claimed in claim 23 or any claims dependent thereon, 
wherein at least one module (12,13,17,18) includes a transformer to which 
the first portion (20a... h) of the electrical power connector means is 

10 connected. 
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2. Citations and explanations 
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the host facility and the modules are connected in series so as to form a 
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module isolating means are provided, so that at least one module can be 
isolated and removed without cutting off power or control signals to any of 
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ing and/or replacing a module served by a central power supply without cutting 
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international search report. 
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the available prior art (Art. 33(2) & (3) PCT). 

7. The dependent claims define advantageous embodiments of the method of claim 
1 and the system of claim 15. Their subject-matter is therefore also novel and 
inventive (Art. 33(2) & (3) PCT). 
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ment identified therein. 
VIII. Certain observations 

1 . Claims 1 and 15 are not clear (Art. 6 PCT), in that they do not include all the tech- 
nical features essential to define the invention. 

Both claims state that at least one module can be removed without cutting off the 
supply of power or control signals to any of the remaining modules of the system. 
However, it emerges from the description that, if a plurality of modules is to be 
removed, then these modules must be adjacent in the circuit. This is because the 
invention relies on the fact that power and/or control signals can reach modules by 
travelling either clockwise or anticlockwise around the circuit. Removing a module, 
however, does create a break in the loop. Thus, if two non-adjacent modules were 
to be removed, the module or modules located between the removed modules 
would be cut off from the power and/or control signal supply. 

Claims 1 and 15 should, therefore, have been amended to make this clear. 
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